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The purposes of the present investigation were to
examine the dxmens;onalxty ¢f the Rntter Internal-External (1-E)
scale, to test the invariance of its factor structure before and

ABSTRACT

. after an intervention designed to alter I-E, and to demonstrate the

use of confirmatory factor analysis. An a priori model based on the
content of the Rotter items hypothesized six factors, and a review of

~¢0 earlier factor analyses demonstrated that each of these factors

had been previously identified. Results from time one and time two
both indicated that this hypothes;zed gode) was uble to adequately
explain responses to the Rotter items, that the hypothesized factors
were defined and distinguishable, that the factor structure was
invariant over time, and that alternative models with fewer
hypothesized factors or & simpler structure did ,pot fit the data as
well. In a more general discussion of the Rotter scale it was
concluded that; when judged by current standards, the Rott€r I-E
scale is a poor measurement ingtrument: its internal consistency
reliability is minimal, the rationale for its forced~choice format is
dubious, the assumptxon of its unidimensionality is clearly wrong,
and the distinguishable facets of the scale cannot be inferred with
sufficient reliability to be practically useful. (Author)
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The Multidisensionality of the Rutter 1-E Scales
An Application of Confirmatory Factor Analysis

ABSTRACT

»

The | wrposes of the present investigation were to examine the P -
dimensronality of tha Rotter lnternal"ExtE(nal (I-E) scaie. to test the )
invariance of its factor strgcture before and after an intervention desigﬁed
to alter I-E, and to demonstrate the use of confirmatory factor analysis
(CFAY. An a priori model based on the content of the Rotter items hypothesized ’
six factors, and a review of 20 earlier factor analyses demo&strated that each
of these factors had been previously iden;ifiéd. Results from tise | and from
t;ne 2 both indicated that this hypothesized model was ablc to adequately
explain responses to the Rotter itéﬂﬁ, that the hypothesized factors were
defined ard distinguishable, that the factor sti-ucture was invariant. over
time, and that altarnative models with fewer hypothesized vactors or a siapler
structure did not fit the data as well. In a more general discussion of the .
Rotter scale it was concluded that when judged by current standards, the

Rotter I-E scale i1s a poor measurement instrument: its internal consistency

rvliability is minimal; the rationale for its forced-choice Foraat it dubious, .

the assumption of its unidimensionality is clearly wrong, and the
distinguishable facets of the gcale cannot be inferred with sufficient

reliability ;o be practically useful.
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. D ' The Kotter 1-E Scale 1 - "
- The Multidimensionality of the Rotter 1-E Scale:
An Application of Confirmatory Factor Analysis
The Internal-External Qensﬁcgg& As lnferced From the Rotter Scale.

Internal-external (I-€) locus af control is hypothesized to be a bipolar
construct; the locus is internal if a person perceives events to be contingent
upmn hisvher behavior or rel;tively enduring personal characteristics, the
locus is external when event§ ére seen to be-contingent upon luck, iafe, the
control of powerful others, the environment, ‘or some characteristic ﬁot under
his/her own control (Lefcourt, 1974; Rotter, 1966; 1975; Stipek & Wiesz,
i981)., While a large number of I-E scales have been developed, the mos:
uideiy'used is the Ratter Scéle and this instrument wil! be the focus of the

’ preseni investigation. . . . .

The Rotter I-E scale consists of 23 pairs‘of statements, using a forced-
choice format, and six filler questions. Each pair contains one internal
statement and one external statement, and subjects make a dichotomous choice
between the two alternatives. The scale is based on the assumption that I-E

ig a relatively untdiménsional, bipolar construct. The bipoclarity of
responses to the Rottgr scale is a necessary condition of the forced-choice

. format, though”research with ather scales‘;uggest that the construct @ay not 45

be bipolar uhen'indépehdeAt ratings are made of internal and external iteas

‘te.g., Marsh, Cairns, Relich,.Barnes & Debus, 1984; also see Collins, 1974;

(lockars & Varnum, 1975; Zuckerman\E\Gerbasi, 1977). Marsh, Cairns, et al.

- \1984; also see Stipek & weisi, 1981) also demonstrated that responses may be
siecific to particular causes (e.g., ability, effort) and to particular
s.tuatibns (e.g., performance in mathematics). Nevertheless, Rotter (196463
1975) interpretted initial research to indicate that responses to his scale
were unidimensional, or at least that one general factor explained moul of thé
variance in the total score, and this ;E how the scale has typically been used

-

~ in I-E research.
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aThe_pr;mary purpose of the preséﬂt investigation is to examine the

dimensionality of the Rotter Internal-External (I-E) scale. This will be
accomplished by revxeu}%q previously published studies, and by reanlayzing
data from Marsh, Richards and Barnes (1984). Previous research has used

» expioratory facto- analyses (EFA), but the limitations in this approach to
tfector-analysis render it ill-suited for this purpose. Hence, a second
purpose of the presaent investxgation 1s to demonstrate the application of
recent advances in the use of contirmatory fattor analysis (CFA) for testing
hypaothesized factor structures and for testing the i1nvariance of factor.

structures over different sets of responses 1n a reanalysis of responses to

o the Rotter scale. )
) F Jq



The Ratter I~E'S¢ale 2

Data to be reanalyzed in the present investigation come from a study .
described-in more detail by Marsh, Richards and Barnes (in press).
Participants in that study (=361, median age = 21, 754 male, 96% si~gle, 60%
full-ticme émployed. 334 full-time students) completed the Roltqr scale before
and after the completion of fhe 26~day residential program calleg Nutward,
Bound. Though not a ®ajor focus of the study, the authors exasined reéponsos
to the Rotter scale before and after completion of Ehe program; caefficient'
alpha estimates of reliability were .7! and .78, and the test-retest
correlation was .68. The Outward Bound course is designed to produce a more
internal orientation, and posttest scores were significantly maore interna®
than were pretest scores (p < .001). For purposes of the present
investigation the responses from 349 participants who completed the Rotter
scale at the start (time 1) and at the end (time 2) of the 2b-day program ére
considered. '

The design and the interpretation of findings from the original study are
not the focus.of the present investigation, but two assumptions underlying the
analysis of the Rotter scores will be investigated further. First, the use of “
a single total score was based on the assumption that responses to the scale
are relatively unidimensionel, and this assumption seems dubious. Second, the
comparison of pretest and posttest scores -- for a sinq{g dimension or for
multiple facets -- assumes that the factor structure was relatively invariaat
across the two administrations of the scale. If this invariance cannot be

' demonstratéd, then the constructs being measured at the pretest and posttest
differ, and scores.representing these constructs cannat be meaningfully
compared. This assumption may be particularly prablematic in a study where
the intervention is sper fically designed tg alter the I-E crient;tion, and
may cause some facets of the construct to become more salient. It should be
noted that a similar assu™tion of factorial invariance aiso underlies the
meaningtul comparison of respanses by raﬁdomly assigned experimental and no
treatment control sybjects, or- the comparison of responses by distinct

subgroups such as males and females, blacks and whites, etc.

- em e e e e wt me A o e -_—— v oy -

.IThe Number of gactorﬁl A critical 1niti1al step 1n all factor analytic

studies is to determine the number of factors needed to explain the responses.

3

In preliminary analyses conducted for the present investigation, empirical
approaches were used to determine the number of tactors needed to describe :5
responses at time | and at time 2. While a detailed examination of these
approaches is beyond the scopé of this study (see Crawford, 1975; E.erett, _
1983; Hakstain, Rogers & Cattell, 1982; Kim & Mueller, 1978; Marsh & Hocevar,
1984a), three approaﬁhes are most fraguently used: the number of eigenvalues
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Th; Rotter IE Scale 3

greater than 1.0 (Kaiser,, vao)- Cattell’s (1968) scree test; and a chi-square
test of statistical significance (the one used hen% is based on Jorgskog's
approach to naxxnuu likelihood factor analysis as perfarmed by the
caommercially avaxlnulo SPSS program; see Burns, 1976). The results from each
of these approaches for responses from time { and txme 2 (Table 1) all
indicate that the Rotter scale is clea ly multxdxaensxonal, and that betwean 4

and 9 factors are needed to explazn responses to the scale.

T D L VD S G YR G S Eme G SRS W Gl S G ey S P . - .
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The results from previously published studies where at least one set of
responses to th. ariginal Rotter scale has been factor analyzed are summarized
1in Table 2. The authors‘;f each of these studies argue for the
multidimensionality of the éottef scale. In apparent contradiction to the
findings from the present investigation, most studies report only‘tﬁo or three
factors, though some report more. However, the studies that report only two or
three factors typically estimate the number of factors that are needed on the
basis of either an incorrect application of the exgenvalue rule that
substantially underestimates the number of factors that are needed (see
footnote i), or on the intarpretability of the identified factors. While the
Interpretability of factors is an important issue, it may-not be an adequate -
basis for determining the dimensionality of a scale. The fact that both
factors in a two-factor solution can be interpretted does not mean . that there
are no acditional factors. Even when additional factors cannot be readily
interpretted, it does not mean that a smaller number of factors can adgqu;tely
explain the data. The issua of the number of factors is an important :
methodological issue that has not been given sufficient consideration in thxs
research. . ' »

Though che studies in Table 2 typxcally did not report any of the
empirical prdcedures listed i able 1, they often did present the proportion
of variance that was explaine:\ty the factors that were identified (see Table
2). In:19 EFAs of responses tc the original Rotter items, between 87 and 20%
(median = 13% vs. 14% & 1B% in the present investigation) of the tatal
variance xs explained by the first factor (see footnote 1), between &7 and 10%
(median = 8% vs. 74 & 9% in the present investigation) of the total variance
is explained by a second factor, and between 5% and 8% (median = 7% vs. &4 &
6% 1n the present investigatfon) of the total variance is explained by a third
factor. In no study did two factors explain more than 30% of the variance,
nor did three factors explain more than 352‘06 the variance. Furthermore, in
all studies that reported'the eigenvalues, or where they could be inferre,
there were at' least five greater than 1.0. These findings indicate that there
is good agreement between the results of the present investigation and

previous research in terms of the proportion of variance that can be explained
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‘by one, two and three factors, and that part of the apparent contradiction'in

the.number of factors is$ an artifact of the manner in which the nusber of

factors was estimated in previous research
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The Content of Factors ldentified in EFA Studies, EFAs of the Rotter
xtems sumearized in Table 2 typxcally identified two or more of the following
factors: general luck {(often called general control, controi ideology, ar
fate), polxtzcal control, success via personal xnxtxatxve (gften called

personal Lontrol), interpersonal control, control in.an academic situation,

_and. control in an acdupatxonal setting (sometimes called success mavility).

Mxrels (19700 descrxbed‘a two-factor solution consxstxng of a general control
(called general luck herel and a political control factor, and factors like
these are reported in most of the EFAs in Table 2. Gurxn, Gurin, Loa and
Beattie (1969), though not based on the original set of Rotter itess, reported
a personal control factor in addition to the luck and political control

tactors. Sanger and Alker (1972) described thisg factor aé'tantanount to

.endorsing the view that one’s own efforts are responsibie far ohe’s success or

failure, .and it is called success via persohal initiative in the praesent
investigation. uhxle such a factor has apparently been found in several
studiee that consider only the original set of Rotter items, its
interpretation is sometimes tenuous. The factors characterized here as,
general luck and success via personal initiative are sametimes difficult to

distinguish, and may have a consxde.able overlep in the items that define

.+ them. Furthermore, when the two are not identified as separate factors, thgy

are typically incorported into one factor that is usually called general
control ‘that appears to have components of each. This situation is exacerbated
by the fact that many Rotter items ask respondents to choose between
statements that refer to luck and success due to personal initiative.
Abrahamson, Shulderman and Shulderman, (1973) reported a three-factor
solution, but their third factor was an interpersonal or social factor that
has been identified in a number of other EFAs, Particularly when aore than
three factors are considered, some researchers have found an academic control
factor (e.g.,” Garza & Widlak, 19775 Little, 1977; Watson, 1981; and perhaps
0’Brien & Kabanoff, 1981). Finally, an occupational factor has been identified
1n some EFAs (0’Brien & Kabanoff 1981; alsc see Gurin, Gurin & Morrison,
1978}, though the factor is defined by only two items and thus is necessarily
weak. While mast researchers attempted to interpret only two or three factors,
four studies have identified either five (Garza & Widlak, 1977; Little, 1977
Watsen, 1981) or six (O’Brien & Kabanoff, 1981) factors that are apparently

similar to those described here.
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The Rotter. J-EMNScale S
Despite the apparent consxatency of the findings summarized in Tabla 2,
the conclusion drawn by D:xon. McKee and McRae (1976, p. 318) is stxll valid:

~@ven though’rasearcnwrl often use similar descriptive labels for their

factors, the actual item content of their factors may vary dramatically from
study to study. This is particularly true in these EFAs in that: most
loadings are small, some jtems do not load substantially on any factor, SOne
items load on more than one factor wand the size of 3 loading used to deciJﬁ
whether or not an item joads sxgn:f:cantly on a partzcular factor is typically
arbitrary.

.

In reviews of this factor analyfic research, lange and.Tiggemann (1981;
also see Cﬁerlin & Bourque, 1974) suggest that the use of the Rotter I-E iteas
in the context of additional items, and its adminisération to highly selected
sémples may infiuence‘the instrument’s féctor strdcture. Many researchers have
attempted to compare fact&r analytxc results obtained from different sets of
responses, or to compare \mexr factor solution with those obtained in other

studies. Compar:sons of d;?ferent factpr structures thhxn a single study are

-

most frequently made for’fésponses Yy males and by females, by a general

.populatxan and by some more narrowly defined subgroup, or by the same group of

sub,ects on more than ore occasion. Methodological limitations inherent in the
use of EFA for purposes of testing factorial invariance in such comparisons
are discussed latter, and render the results of such exercises as problematic.
Nevertheless, most resear;hers suggest that at least some, aqﬁ in some c?ses.

all, of their factors generalize across different analyses.

)

Other researchers have factor analyzed resgponses to the scales where tc%a‘1

<3 forced-choice Rott~r items are presented as 46 Likert-type items;ythus "",g?gzi
eliminating some of the problems inherent with the forced-choice fornat'(e.g..
Collins, 1974; Klockars & Varnum, 1973; Zucker&an & Grrbasi, 1977). While
such an approach is reasgnable, and these results appear to pe consistent’
with the general findings described here, a detailed examination of these
studies is beyond the scope of the present investigation. .
Since studies summarized in Table 2 include only éhose that used the -
original Rotter items, the important study by Gurin, et al., (1978) was nQ;
sncluded. They eliminated the three-Rotter items that refer to atademic’
situations and included three acditional items in a study based on a large
representative sample of the gefieral adult papulatidn. In each of the separate
analyses of responses by white men, by white'women, and by blacks they found
seven eigenvalue§ greater than 1.0, but chose tu rotate five factaors. While
there wasanot complete agreement in the factors identified in their three
sut populations, they report five factors (control ideology, political control,
persona: control, interpersonal control, and suc :ess mobility) that are

similar to five of the six (general luck, politi :al ,control, success via
4 .
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personal inttiative; interpersonal control, and octupational situstions)
summarizéd ear kiarj they did not find an academic factor since they had

excluded ghe items that would have identified this factor. While they ueru‘

able to clearly identify these distinguishable factors, the coeféicient alphas
for their gcales were consistently low ( .4! to .65, mean = 95, due et
least in part to the short‘length of some of the scales. They then went on tn
relate different facets of the the I-E construct to a variety of other
constructs in an attempt to explore‘their convergent and discriminant
validity, \Thusr while the use of a somewhat different set of items may call
into question of denqrality of this study to other research sumsarized hefe,
it repggsents an impprtant contribution to the study of the dimanszanality.of
the I-E construct, ‘ |

be bpplication of Confirmatory Fector Analysis (CFA)_
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In each of the studiqﬁhdescribed earlier researchers have used
exploratory factor analyses (éFA) to examine the factor structure of rFesponsas
to the Rotter I-E scale for a single group, or to compare factor structures
derived'frog different sets of responses. While such an aporoach may be
heuristic and sugqest pléhsxble factors, it is generally unacceptable. With
EFA the re%?archer has figtle control over the factor structure to be tested
beyond the number of factors to be rotated and perhaps the degree of.
correlation among the fastors. Hence, the researcher is unable to test the
ability of a hypothesized structure to it the data and is limited to an @
poster{ofi interpretation cof the factor.structure that 1s derived by the EFa
procedure. 8ince the EFA solution is not identified, there Sre an infinite
number of alternative golutions thnat are\mathematically equivalent (1.e., that
fit tne equally w11l and differ only in terms of the rotation of the
dimensions! and some may result in Quise different interpretationt of the
underlying factars. EFA provides no indication of how well a aypothesized
tactor structure would be able to fit the data, nor how alternative structures
compare in their bility to f1t the data. Finally,\the inability to define
the model to be tgsted tfor any one set of redponses makes the comparison of
solutions derived from different sets of responses sg pfobleuatic that Alwin
and Jackson argue that/;the use of explordtory factor analysis in ite .
conventional form to examine issues rf factorial 1nvariance 1s of liamited
utility “ (1981, p. 253; also see Farsh & Hocevar, 1984a). In contrast-to
EFA, CFA éllows the researcher to: definhe and test a hypothesized factor
structure; uniguely estimate the parameters used to define a hypothes:zed
madel ; examine a model’s ability to fit the data; compare the goodness~of-fit
for,alt;rqative models; and test the invariance of all parameters, or any

subset of parameters, used to define a model acruss different sets of

57 -
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responses. (For a more Jdotailed comparison of EFA and CFA, and o general' .8

appeared to be similar t; chtors identifxed'in breviods rééearch. Thé last

The Rotter imE Scale 7
xntraductioﬁ to CFA, sae Baguazx. 1980; Huba & Bentler, 1982; Matsh & Hocever,
1983; t984a: 1984bs in press; Jnreskoq, 1971} 1980; Jorgskog & Sorbos, 1981

Long, 1963a; 41983b; and Pedhauzur, 1982). :
The Creation of #u @ Briori Model. CFA, unlikb EFA, bagins with a

'specifx;.lly defined model. - When the factors that en fostrument ig des;ened

to measure are woll-daﬁxnpd, then the design of the instrusent serves as one & |
priori Basis for defznlng the factor structure. For exafple, a single-factor
acdel where all items are allowed: to load on one factor is consistent with the
design of the Rotter scale. However, the formulation of sndels, nhen there is

no clearly defiped a priori model, or uhen alternative mudals are sought, ie

. not straight-forward. One ppssible approach is_to first use EFA to suggest

viable structure§ and then to test these-structures with CFA.- ﬁlterqativaly,
past research ‘and the :antent of the items can be usad to formulate . "‘

»

alternative nodels. .

In the present investigation, an xkspectxon of the 23 Rotter :téas\ey the :
first author sugqested Six possible factors: Genoral Luck,, Political Control,
Success Via Persqgal Initiatxve, Intnrpersonal Control, Acadeuzc Sztuatzons, _
and Occupational Sxtuat:nns. The first four repcesent dx&ferent sources of '

contr '}, each; appeared to‘be‘eepresented by at leagt'five rteas, and each
o

two factors are defined by specxf:c sxtuatzuns rather than sources:of cantrul‘ o ’
they are apparent!y represented ‘by* only 3 and 2 xtems respuctzvely. and they A
also have been identified fn previous research. In order Yo generate an a o

priori model, the first author and three coxlaugues zndependently class:fxad,f-\
eachgitem 1nto one or sare of these six' categories. (Since each Rotter ites
consi1sts of two. separate statemants, .many xtems cannot be. unanbxguuusly to
categarzzed into just one category and when an,item Was classxfied into more
than one Lategory, thu category that best represented the itea was also
xndzcate% ) Agreement among the four sets of classxfxcatlnps var:ad from 85%
to 95% (mn = 90%). Based on these responses, a Single “best” category and
secondary categories (any category indxcaded by‘at leasf'two of the four
raters) uere designated for each item. The results of this process providsd
good suppurt for five, and some support for the snxth. of the six proposed '
categories; the Dccupa*xnna\ Situation factur was defined by only two two
items and neither of these items were perceived as best represented by this
category by any of the Paters. The reeyltb of this exercise vere used tq

specity a serzes of a priori models that hypathesized | to 9 fagtars to -

“explain responses to ‘the ' Rottar i1tems (see Appendrx ).

The Definition of CFA Models. In CFA performed by LISREL, alternative

R R PR -4 (R

.mpdels are specified in teras of three design macrices that are conceptually
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j'aondztxcns constitute an- eﬂnquate qoodner =uf tit. Inwgsneral: a) the . -

g ‘lf-hé on(lte’r 1 Scale 8
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similar to nafriéeﬂ resulting from EFA: LAMBDA Y, & naﬁrxx of fattor loadings;

PS8l, a §actor variance/covariance aat. ix t t rapresents relations asong the

iactars; and THETA EPSILON, a. maf?:x that chntasns €rror/uni quenosses --
it lar to une n;nus the comnunal:ty estxna}es i ern ~= in the diagounal, In

the detinition of each eodel , eve*y el enens’;u thiese matrages is: a) fixed at

redeter.zned value, usually ¥ or 1,5 b} treely estissted as part of the
anaiysts, or, c) :onstrasned such .that two Llea&nts have the same value (this
type of constraint is usod to test for tha pnvar:anre of estimates for twd
different sets Jf responsies as descr:bed belaw!, For purposes of the present
investigation, alternative-dodeis proposed 11, 2, 5, &4, or § Jactors
corresponding to the categories described darlier (woe Appendix ). For all
but the one-factor andel, sinple and coapler structures ware examined. For
simple structures each ites wdy aIIOHQd to| boad Bn only ene factor, while for
complex “structures some itess were axlcwed/tu louad on sore than e factor as
specified in the & priori models. In order to detine each sodel, one ites was.
selected to serve as & reference inuxcatcjp
Was GXxed to be 1.0 on that factor and 3°'uas not allzwes to load on any other
factor (see Long, 1983a, pp. 49«55 for iu’ther tiscu .a0n of reference
loagrngs). ; T i . ’

Goodness-of-f1t. R plbtﬁara of Lﬂdl#@ﬁ of & model”’s guodness-of-fit are
used 10 CFA, but there are q? well estabuxshed guidelines for what minimal

-

parameter estimates are exasined in relation to the substantive sodel and
permisusible valuaes; b) the chi-square vallue far a uodtl is evaiuatad in t@rcs
of statistical sxgnxi:cance and cumpared with that. obtained for lternative

models; and, c) ‘subjective,ind:ces of gJodness«of -fit are examined and

- . tompared with values obtaxned for alterhatzve wodels. In contrast to

traditional s;gn:ficante testan, the stearcher may pre{er a nonsquiicant :

chi-square test of statisPcal sighifichnee that xndiaates that & propcsed
Fn

model :1s able to fit the observed data &athnn the limits of chance. Howsver,

there are pnﬁblems with this test, Fxr&t the test 18 hxghly septative to
departures from multavarxat@ normalxty Second, 1n large complex probleass
where the sample sxzes and tho namber qf neasured variabies are large, the
té&t 1S S0 power ful that the cii-sqiard will generally be statistically
sxgnxf:cant even whnn a andel provides a reaschabily good it L tho ddtd
HenLe. wost practical applications of CFA require a subyective evaluatxun of
uhether a :tatzthnally sigmfaicant. chi-square aos samall encugh to constitutes
an adequate f1t.

Many sub,ectrve indices of Qoadness~df~4xt have boen developed -and sose

cf the mocst fr%’uently used have been calculated for models described i1n thig

il

!
TR T e et s ...v'. - S oy

for 2ach factor; its factor loading :
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e study., A dotailed ex<asination of these ihdices s beyunﬂ "he eLope of th:s
study- (spe Bentler & Bonett, 1%81, Lllfi 1983; Fawne!l, 1983; Joreskay & ”
sgrbon, 19813 Long, 1983a; 1983h; Marsk & Hotevar, 19845; 1984%; in T ERW; anu
discussion will be Yimited prisarily to the chi-sgquare/ds ratam and the -
Tucker-Lewis Index {TLI). Resparchers generally antaaprvt x id6 ratius aé -
iess than 2.0 to represent an adaauat& tit, but the value of thiis ratic will
increase with sample size independent of the ability of the sodel to 6it the
datd. Because of this probles, alternative indices such #5 the LI were -
devised that érg not dependent on sample slzp.  The TUI wtales the obeErved
chdwﬁqqare along 2 0-! scale where O represents the chi-sguare obtained iros & .
Jhull amdel ang | reprasentﬁ an 1deal #1t. The logic of this index. is sza;t&r
to tﬂdxces such as ete and oRega that are tregquently used tn ANDVA 88 &0

T e®

indidetion of the proportisn of variante explained, Since there is not wide
agreemgnt for evaluating the absolute values of these difief&nt indices, thoy g

- are eore useiul' parhiaps, 5 & basis for ﬁamparxng alturnattvs sodels used to
describe tho-same set Of responsps.

S ) AN e S AT DR AL GEARE LI Mo S SR L wh AN v W LDl B e iR

Ingert Tavle 3 Mhout Were
ggg Results of Alterpative Hodels, The resolts oF alternative models are

sumgarized in Tabnle 3.0 In general, gudels that hypothesize nore faclors are
. better able to 3t the data thaen models thal propowse feser factors, «ng

complex aodels are,better able-to f1% the data than sieple sodpls. This
'paitern 16 somewhal estranger for dats from tise 2 than for tise i,
‘ - Nevertheless, for both Gies |} and time 2, the five-fautor suge) ngth ¢ somplex
structure (Model UB) 1s better able tu 1% the data than sudels tnat
hypothesize fewer $altors or ;hat prmpaae a Rigple strugture of dactor
loatings, The chi-square far ﬁcael 3B o statistically sanxf:cant ftor data
tor tioe | and tise 2, but tho gaudnwsg ut-i3t indices !&qqeﬁt that tha sodel
15 able to adaquately izt the datd. in partscular, despite the relatively
large sample size, the x.fdf ration (.28 4gr tl?ﬁ?l. ang .35 éor timsa 2 )

-dre much emaller than 2.0, &lthough the chy sgquare value for Modei SB ie

1)
LN

‘ L

‘slthﬁgv smaller for tiae | than time 2, the TU! 33 better for tio Yh:::“‘
octurd because the average covariatian among items 15 larger for tiee 2 than -
txme.z, and thus there 1 adre variance to be Gxplained 10 Lhose responses.,

Hosixth factor, Occupational Situations, waw originaliy proposed, but
s:r'u'cnly two 1tems (9 and 13 were classiéivd into thau aetuvgﬂ, a» nes thee
wat percesved to Le primarily detereined by this factor, it could nut %L
sdequately defincd. Howsver, thic fector 14 represented in Model SC by
allowing the error/uniqueness teras (in THETA EPSILOND for thes? tws 1teoess to ,
be co;>B%ated. tven tﬁough Model 58 pro<ided & good fi1t to the Gata, end oniy.
one additianal parseeter :s estimatpd in Model L, the chi-sguare for Mogel] SC

-ﬂﬁ‘ -] 5xgﬁaf1cantly better. This means that 1a both sets of responses thoe two

'ERC I ' S
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driupationsl items are syve highly exwrelated with each other than van be
explained 10 terew of the fzve‘?actorﬁ. This 18 znterprﬁtted as support for /
4n G&cupatxﬁna‘ tactor, though a. slte'nat.ve antarpr@tat;un woul¢ oe that
Lhese two itess are andluenced by a sgthod/response bias produced by the
reterence to @0 occupational wotting that appears 1o both itess.

Igsts of faztorial loveriance, .

Each of the sudels sueaérx.ad in Table £ was tosted 11 terass of its

130 tv to €1t thie data for time | ang for tame 2. Hodel W"provzded the bnst

f1t to the data tor both sets of rEsponses, but none of thoe paraseter
vitimaten were constrained to be equal across tiee § and tise 2 in ordor to
Lest the inveriance of the hypothesized structure. For purposes of the
present investigation, the wnveriance of Models | and SC is tested. Model SC :
provides the best 4:t to the data, and 60 it 16 relevant. Howavar, cince most 4
research ukes & single total score to sumaarize respunses to the Rotter scale ;
T thEe P reduie wonsatent with the original design of the 1n52ruaﬂﬁt. testy’ :
of the invariance of t%é one-factor eodel say also be relevant..

For tests w¥ the wvariance of the factor structure over twuo difterent
sole QF responses, the estimated values for any wingle paraseter, for any
subset of parameters, or tor all paraseters can be constrasned to be equal in
sulutions representing each set of responses. The LISREL proredure fits the
Sata sub,ect to these equalaty constrain y and an evaluation of the goodness-
pf it Jodicas 1% used 10 iafer how de “wntal the constraints are to the §it
of the data (for o mure detas? ed discuss.an of factorial 1nvariance soe Alwin
b Jauvson, 196H1; Everett & Rug, 1%81; Joraskog & Sorbum, 1981; Harsh &
HixXevar, in pross; (983, Te the extent that a model with equality
conutratnly 15 able to $it the data nearly as well as a aodel w:thout.tbese
Lonsteainta, thore 1s support for the inveriance of the constrained
paraseters, [t should be noted thaet tho Chi-square value for & sodel with
cguslitly constraints can never e wmaller than that of the carresponding
untanstrained eodei, and that the chi-suvere values will unly Lo the same 1 ¢
the parameter estieates under conwideralion afe exactly egual when no ’
tonsiraintu or i japosed. in this sense, the unconstr ained sgtel represents an
apper clisat, of target, for the goodness -of-€1t far the constrained sadel. An
aiternalive inodex of goodness-af-fit for the constrained sodel, the target
cowrdrcsent (TC), 19 the ratio of the chi~square values for a constrained and
40 unconstrained eddeis,  The TC provides an estimate of the proportion of
Cerrancte 10 the uncontirainnd aode!l that & amode! o th equalsty constraints 318 N
le to explarn sew Tadle 4, aloo see Mereh & Hocevar, 10 prews, f0r &

wiomilar dorivation),
in the prusent snvestigation, four tosts of tectorial invariance WG
ERIC [ 4




The Kotter I-E Scale 1t
conducted tor Models { and SC (see Table 4). In test‘i, the sost denandiuq _
test, every paracoter est:mato for time | was ronstraxned to be equal to the )
corresponding parazeter :;txnate for time 2 -- factor loadings za LAP&DA Y
tactor variances and covariances i1n PS [, and error/uniquenesses in THETA
EFSILON. Progressively less demanding tests of invariance were examined such
that elements in THETA EFSILON (tests 2, 3 & 4), elements in PY] (tests 3 &
4}, and elementt in LAMBDA Y (test 4) were not constrained to. be egual over
time. In test 4, the least restrictive model, no invagiance constraints were
1zposed at all; the 6ﬁstquare and df for this model are the sus of the values
deterwmined separately fur responses from time | and from tise 2 (Table 3). For
both Models | and 5C, test | produced poorer goodness-nf-f;ts than did the
iess restrictive tests of invariance, though even here the fits wore
reasonably good and the TCs were over .90. In tests‘Q and 3 where the ) _
elesents in THETA EPSILON were not cunstraxned to be equal, the qoadnass-uf;' "
£1t indices differed little from test 4, and the ‘uere all .96 or greater.
These findings provide strong support for the invariance of #agtnflloadings. '
factor variances, and factor covariances over tiae. As described‘eérlier.
this finding 18 impartant in that it prevides support for the comparison of
proetest-and posttest scores. as well as providing further evidence of tha
generality of the factor structure. )

T A Cvr . Ay o A G s A A ey e s v

Insert Tuble 4 About Here

The xnterprptaftngﬂgz—;;;hz;;;;“;;“;;;;;;;nne for Model SC is btratht*
torward 31h that: a) the constrained models are ahie to fit tue data, and b)
the goodhess-of-f1¢ indices for the constrained models, chept possibly fqr \
test 1, differ little from the unLonstraxqaq model. However, the
1nterpretation of the invariance tests for “Model | 1s more complicated. s
with RModel 5C, the goodness-of-f1t for 'the cohstrained mndels'differ\little
trom the unconstrained madels. However, nonp of the tests of Model l‘progides
nearly as gocd a fit as do the tests of Hodel SC. This situatiodn is
tllustrated by the fact that the T(Cs for the tests of Nbdel i are very high,
even though the other goodness-of-fit i1ndices are mubh poorer than thnse for
Model 5C. For purposes of the present investigatiun, this situation x&

interpreted to mean that the responses to the REtter 1tems cannot be

S

adequately explained .by a single score, hut that if a\sanle scdre is used =
then 1t s reasonable to compare it at time 1| and time 2. Hé&ever,'the ég
yustafication for the use of a single score rests in part on additional O
theoretical considerations, and these will te discussed latter. EE§
An Examination of the Parameter Eﬁgaeegg:_ @

In order tp evaluate Model SC 1t'is important: to examine the values of
he actual parameter estimates (see Table S). These estimates represent,

“esponses Grum both time 1 and tree 2 1n that the estimates come from the test

‘l\ lﬁ . . .rv, e W e o s eae e b‘n B e BT \-—»‘-.-.-r-
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64 iﬁvarianca shar~ all the estimated pqradéters were ré&uired to be equai '
over time. A preiiminary inspection reveals that no parameter estimates fall
outside of their permissible limits ~- factor variances’or errar/uniquenesses
that are negative,_ or factor covariances that are larger than the product of
the fattor standard deviations (i.e., factor correlations greater than §,0).
By itself this observation provides only minimal suppoart for the andel, but
such_violations are frequent in CFAs with complex factors and argue against
the validity of tho-proposed model. The parameﬁer estinmates do not resesble
those from EFA studies, partly because the estimates were based on the itea
covariances instead of the 1tem correlations, and partly because reference .
variables were used to define each factor. However, for each estimsated
psrameter -- those not fixed at a predetermined value —- the LISREL program
also provides a standard error of the estimate that is helpful in the
xnterpretatxon of the results. This standard error can be used to fd;é at- ;.
ratio and to znfer statistical significance, if the ratio is more than 1.96
the estimate differs signxf;cantly from zero.

. Insert Table S About Here

> > s S WO S A it

The t-ratios for all five factor variances (the diagonal of PSI) are

greater than 3, indicating that each of the factors describes a sxgnxfxcant
portion of variance. An examination of the factor loadings (in LAMBDA Y)
indicates that each item contributes ngni?icantly to at least one of the
‘actors that it was hypothesized to represent.\In some cases where an itea was
hypothegized to defina more than one factor not all the loadings are
statzs;xcally significant, but the first four factors are each represented by
at least four items that are sxgnxfzcant as well as by their reference
variable., The fifth factor, Academic Situations, is only defined by three
items -- a reference item and two other jitems -- but the t-ratios for all the
estimated factor loadings and the factor'variance are statistically
sigrificant. Hence, even the Academic Situation factor is clearly identified
though it would be preferablé.to have more items. Tﬁe third factor, Success
Via Personal Initiative, “is defined by 13 1temsy but estimates for seven of
these failed to reach stﬁt}st{cal'signiggcance. (Thig was also he factor
that produced the least agreement among raters in the preliminary exercise
used to formulate the a priori model, and 1n earlier EFAs described in Table
2.) An examination of the content of the 1tems hypothesized to define the
third factor did not Fevbal any obvious differences between jitems with and
without sigrificant loadings (e.g., those written 1n the first and third
person). However, except for the reference variable, every item hypothe&xzed
to define this factor wds also hypothesized to reflect one or mose other ¢

factors in the a priori model, and had a statistically sxgnxfxcant loading on

¥ . B
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- The Rotter I-E Scale 13 .
at least or2 other factor in the empirical findings. Hence, the difficulty in .

determining what items best define this factor may be due to the desiqn of the_;rcl

Rotter instrument.

Tha factor covariances in PSI are all statistically significant,
indicating that the factors are correlated. When these covariancﬁs are
transformed into correlations by dxvidxng each by the product of the factor
standard deviations that they represent, the correlations (see Tatle 8) vary
from .2 to' .8. Only the correlation between General Luck and Success Via
Personal Initiativg is greater than .55, and thase are the two factors with -
the_qfeatest item overlap in the a pr{ori aodel. The fact that many itess ask
respondents to select between one statement referring to luck and one
referring to success via personal initiative means that it is difficult to
distinqﬁish betwveen these factors on the -basis of the Rotter items.

Joreakog and Sorbom (1981) describe the modification xndex (MI) that is
useful in the further evaluation of a model. For every paramater that is
fixed or constrained, the MI provides a lower-bound decrease that would result’
in the chi-square value if that parameter were {reely ettinatéd. Joreskog and
Sorbom (1981) suggest that the M! for a parameter should be at least 5 before
a researcher considers aodifying the hypothesized model; a change in.thn chi-
square of 5 is statistically significant at p < .01, though the probablxty of
a type 1 error is grossly inflated uhen such a test:is applned to a larqe
number of parameters (also see Marsh & Hocevpr, in press; 1984). In the
present investigation, 72 of the 115 factor ioadinés for Model SC were
hypothesized to be zero indicating that a‘particular item would not load on a
particular factor, and the validity of these hypotheses can be tested with the
Ml for each of these parameters. In various tests of the invariance of the
parameter estimates for Model 5C, up to BO parameters were constrained to be
equal, and each MI indicates how much the contraint of the. one parameter
atfected the overall chi-square. For Model SC, MIs were less than 5 for all
factor loadings, factor variances and factor covariances in all tests of
invariance for data from time | and time 2. In test 1 of the factorial
invariance of Model 5C where elements in THETA EPSILON were constrained to be
equal over time, approximately 15% of the error/uniqueness terms -- though not
the one correlated error term used to represent the occupational iteas -- were
iarger than 5. These results provide further sudport of the interpretation of
invariance tests presented earlier, and also suggest that no item would have

contributed significantly to a factor that 1t was nQ{ hypothesized to
represent, q\

- en tw e ma PSSP A 2P R -4

The primary purpose of the present investigaetion was to determine the

dimensionality of the Rotter I-E scale by reviewing previous research and the

e
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methodology of that research, and by applying CFA procedures that incorporate.
recedttgoaances in the application of factor analysis. Though the scale was
orxgxnally designed to be unxdimensional and it is typically sueoarxzed with a
single score, nearlv~ 11 studies that have specifically exam;ned its
dimensionality have o{\okuded that it is mult;dioensxonal. Empirical

guidelines to the number of ¢actors that are needed, the results of previous
research, an a priori moael based on the content of the Rotter iteme. and the ‘
results of the CFA suggest that the Rotter scale contains S or 6 '
distinguishable factors. Thouglf many ear!iec studies'report only 2 or 3
iggtors, an examination of the basis for-the decisioﬁ to report so faw factors
suggests that addxtional factors were needed to adequately explain the
responses to the Rotter xtens. >

CFA, unlike EFA, begins with an a prxorx model of the hypothesized fa:tor
structure. An a priori model based on the content of the Rotter items, Hodel
SC, hypothesized five dxstinquzshable,factors and incorparated a sixth factor
through the use of correlated error/uoiquenesses. CFA results froa tioo'f and
from time 2 both indicated that this five-factor model was.able to explain
adequately the-responses to the Rotter items,'and that hypothesized model s
with fewer factors or a simpler structure did not fit the data as well. An
examination of the parameter estimates generated by Model SC indicaled that
each of the factors was reasonably wel) defined, was distingoishable from the
- other factors, and explaineo @ significant portion of the variance. Every item
contributed significantly to at. least one of the factors that it was
hypothesized to represent, and no item contributed significantly to a factor
that it was not hypothesized to represent. Tests of the invariance of the
factor structure indicated that the factor loadings, factor variances, and
factor covariances, though oerhaps not error/uniquenesses, were invariant over
the two administrations of the test.

Comparisons among factor structures identified in previous research must
be made cautiously because of the limitations inherent in the use of EFAs
employed in those studies. In no other study known to the authors was CFA
used to test any a priori model of the factor structure of the Rotter items. -
Rather, support for a particular model was hased on an idiosyncratic, a
posteriori examination of factor loadings derived from an EFA. A test of
factorial invariance with CFA is the recommended scatistical procedure,
perhaps the only justifiable procedure, for comparing the factor structures
from two different sets of responses based on: a) before-after scores for a
single group of subjects; b) responses by randomly assigned treatment and no
treatment subjects; c) responses by different subgroups within a larger

population; and d) responses to an original set of items and responses to the

|7
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The Rotter 1-E Scale 1§
same set of items embedded in the context of additional items. Hence, this

procodure provxdes 4 basis for examxnxng many questions raised in this area of
research. More iamportantly the compar;san of mean scores in each of these
comparisons, the basis of nearly all experimental and correlational research,
rests on the rarely tested assumption that the factor structure for the
different sets of responses is relatxvely;xnvarnant. Consequently, the -
procedures described in the present investigation ‘reprresent an iaportant
methodoloqxcal advance over previous research -- one that can be used in
reanalyses of data from earlier studies to examiie previously unanswered e
questions and untested assumptions. The apparent success of the a prxari
model also provides suppurt for the classification of of items into categurxes
by independent raters as one basis for derivirg a priori models in other other
CFA studies where well-defined factor structures do nat exist.

Rotter’s intention was to design a general I-E measura, thouqﬁ he
recognized that there may be many distinguishable facets and situatxonally
speci fic compunents of the construct. In order to aucnmplxsh this purpose
Rotter constructed items that reflected many different specific facets uxth a
relatively small number of items, and the surprisingly_émarl average _
cor;elatioh among the responses to the Rotter items -- about °.1 ---sugqests
that he was successful. While it may be justifiable to use such an approach
to infer a general component, one that is superordinate to the specific
companents on which it is baséd, such ‘an approach will not produce a
unidimensional scale. wexx -defined unxdxmens;onal scales are typically based
on a set of relatively homogeneous items that result in responses that are
substantially correlated -- exactly opposite to the approach used by Rotter.
Rotter’s approach also complicates the identification of a Clearly defined
factor structure. Even though the total scare may reflect a broad range of
specific components, many of these components may be represented by a small -
number of items or even a single item. Ironically, this difficulty has led
some researchers to conclude that only one, or at most a few, facets are being
measurcd by the Rolter scale. The fact that only a few factors are .
sufficiently well defined by the Rotter items to be consistently identified in
EFA studies does not mean that a few factors are able to explain responses to
the items. Empirical approaches used to estimate the number of factors |
represeﬁted by the Rutter items, as well as the logic used in the construction
of the scale, suggest that there are many facets. Indeed, it is the extreae
heterogeneity of the Rotter items rather than their homogeneity that makes it

difficult to identify the many facets that are apparently reflected in the

total score. N

Part of the confusion in research based on the Rotter scale stems from an-’

apparent ambiguity in how a general scale 1s defined, and this problem is not
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specific to socus of control research. A Similar predicamdht in §elf-concept

research has been recent’ examined by Marsh (Marsh, 1984; Marsh & Shavalson,
in press). Historical , se;;-cnn:ept was typically inferred from resnonses
to a hodge-podge of self-referent items; and reeearchers' inability to
adequateiy idantify distinguishable facets of self-concept was tien to mean
that seif—:oncept uap a unidimenSional construct representing a general self-
concept. However, subsequent theoretical mocdels (e.g., Shavelson, Hubner &

v'Btanton, 197&4), and factor «nalyses of responses to instruments derived from

these models (e.g., Marsh & Shavelson, in press;.narsh,_Barnes & Hocevar, in
press), now provide strong sudport for the sultidimensionality of self-
concept. In this approach, facets were hypothesized on the basis of a well-
articulated theoretical model, a eufficiept number of itgms were constructed
ta edequeteiy defipe'each ~eparate facet, and then empirical tests were
conducted to establish that the hypothesized factor structure was able to fit
the responses and to examine other psychometric properties.‘ The advantages of
such an approach are that the underlying facets are specifically hypothesized
and are e@piricaiiy,testabie, thus providing a clear\basis for interprettinp
responses to the instrument. Also, external criteria are more accurately
predicted by specific facets that are logically related to them than by a
general total score. This épproaeh has been .used with apparent sUccess in
self-concept research, and it may also be useful in locus of control research
(see Gurin et al., 1978). ' B

Even if the specific facets underlying a general I-E construct, and their
structure, can be articulated and supported eapirically, this may not resolve
the issue of how a general I-E score should be inferred. Marsh (1984), again
based on eeif—concept research, described three different approaches: ;> the
totai‘score from an idiosyncratic set of specific iteas that may or aay not be
balapced with respect to the appropriate facets of ihe general construct; b) a
higher-order factot’, one derived from a higher-order factor analysis of )

relations among well-defined first-order facets that is consistent with a

hierarchical ‘model of the general construct; or c) a superordinate, relatively

unidimensional component rf the general construct that is infarred froa
-responses to items that are not specific any particular facet (in sel f-concept
research this.is sometimes referred tp as'self~esteen). Rotter’s strategy
. appears to correspond to tﬁe first approach, though the sezond approach would
seem to be psychometrically more defensible and perhaps more heuristic.'
However, some researchers (e.g., Cherlin & Bourque, 1974; Lange & Tiggemann,
1981) suggest that the g9nerai controi facet identified in many EFAs may

represent a general facto<¥iike that suggested in the third approach, and this
poss:ibility deserves further consideration.

19
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In locus of control research, as in other areas of research, it may be

ill-advised to infer a general canstruct fron a small number of items designed
to represent many specific components. “First, the part;cular items are rarety
based on a theoretical model that provides a basis for sampling specific
components. Without such a model; there is no basis for evaluating whether the
| items refluct the general theoretical construct, or whether they are balanced
in respect to the approjriate facets of the general construct, Second, even
if the selection of items is based on a well-cetined model! of the general
construct, it is difficult to deteramine eppirically whether these facets are
reflected ;n responses to the relatively small ‘number of items chosen to
(ZBrepresentéthase facets. A better approafh is to construct instruments to
measure® each of the facets derived from a theoretical model, and to use
empirical procedures such as CFA to test if these facets are reflected in
' responses to the xnstrunents. Dnce a well-defined set of lower ordar factors
' has been identified, hxerarch;cal CFA can he used infer more general fuccts
from the lower order facets (see Harsh, 1984; Marsh & Hocevar. in prnss). On
the basis o{ such research it may then be possible to select a relatively
small numbéer of items that adequately-reflect the general construct, though
this possibility would require further research.

What are the implications of this research for the status of the Rotter -
scale and future research? ' The present investxgatxon clearly shows that the
Rotter scale is multidimensional, as does,ngarlykgll research that has
examined this issue, and su thére“is .0"justification for the use of the
Rotter scale as a unidimensional construct. Howéver, even though msultiple .
facets are clearly identified, most are not sufficiently reliable to be _
considerrd séparately —— their practical application would require the
canstruction of new scales that contain more items and items that are more
ciearly related to the specific facet that each-isi?gsigned to measure.
Perhaps, more in keeping with the original design df the Rotter scale, its
total score might be used as a highér—ofder general I—E weasure that is based
on an average of specific facets of the caonstruct. However, the justification
for this must reéf&e in a theoretical model that specifies what the particular
facets are, how they combine to foram the general construct, and how these
characteristics are reflected in the sampling of items in .the Rotter IE scale.
Clearly, such empirical support does not exist for the Rotter scale, and it

seens unlikely that the particular mix of items that appears on any instrusent

4

would adequately satisfy these criteria unless such a strategy vere used in
the original construction of items. '

Other potential problems for the use of the Rotter scale stem from the
forced-choice format of the Rotter items. First, though nct the focus of the

Q present investigation, the assumption that internality and externality

| 20
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'represent biba}ar ends of a single continuum -- that the correlation between

these two constructs 4pproaches ~1.0 —- is problematic. Second, the fact that
each item is comprised of two statements that typically refer te different
facets of I-E means that the determination of its factor structure is unduel y
complicated (see C011§ns, 1974; Klockars & Varnum, 1975; Zuckersan & Gerbasi,
1977).. Only items from the P-litical Control facet are qenerglly coﬁpriséd of
two statements from the same facet, and this may explain Qh} this facet ig
nearly always identified as a separate facet. Finally, once the |
multidiaensionaliiy of the construct is re&ognized, a host of new theorstical
.issues about how statements are paired to form each item pust be examined.
Lodically. it would seem that both the internal and extefnal statements that
comprise ®ach item should represent the same facet, though ather strategies
ray be viable. The authars’ personal recommendatiqn i5 against the use of a
forced-choice format in lacus of contE&i_researqh. However, even if other ¥
reéearchers favor the us2 of a forced-choice tormat, this mast be justified on.
the basis of further theoretical and empirical developaent of the I-E
construct. ' ’

. .The research conducted by Rotter more than 20 years ago, as sullarizgd in
his 1966 monograph, and the I-E 'scale ‘that was derived'frnn that ?esearch,
represented an important basis for locus of control research. The scale has
been very heuristic in terms of the amount of research that it has stiuulatbd.
Nevertheless, judged by current standards, the Rotter J-£ scale is a poor
measurement instrument: the internal consistency reliability of its total
score is'ninimal, the rationale for its forced-choice vormat is dubious, the
aséumption of its unidi&ensioqality ig clearly wrong, the distinguishable
facets of the scale cannot be inferred with sufficient reliability to be
practically useful, and there jis no theoretical bhasis for cunbining responses
to the different facets to form a general I-E score. The continued reljance of
locus of control research on this type of instrument is likely to impede
further development of the construct, particularly its multifaceted nature.
Instead, researchers shduld‘devalop systematic models of the important facets
of the general I[-E construct and, perhaps, a hierarchical orderiﬁg of these
tfacets. Such a aodel should then be the basis for the construction of
anpropriéte measurement jnstruments. In this Way, empirical resulfs can be
used to support, refute, or revise both theginstrumbnt and the theory. The.
original research summari-~ggd by Rotter and subsequent research using the
Rotter I-E scale provige one important basis for further research and

instrument construction, but the continued use of the Rotter I-€ scale jg not
recommended.

: &
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*00TNOTES

1 -- The eigenvalue rule is Lased on the number of principal components that
have eigenvalues greater than 1.0 -- the number of unrotated factors that are
able to explain at least 4.3% (i.e., 1/23 x 100% where 23 is the nuaber of
Rotter items) of the total variance in analyses of the Rotter items. Some
early studies in this area, apparently in a mistaken interpretation of the
eigenvalue rule, have applied the rule to eigenvalues resuiting frul the

rotated factors and the common factor variance, and this approach has then
been used in some subsequent replications (see Gurin, et al., 1978, for

further discussion). There is no justification for thie second approach
offered in any of the studies where it is used, suggesiing that it does ~ -
represent a aisunderstanding of of the original rule,.and it results in a
substantially smaller number of eigenvalues that ara greater than 1. 0 than the
correct application of the e{genvalge rule. - The apparent confusion betueen
total variance and common variance has also been a source of confusion in
other aspects of this research as described in footnote 2. .

2 -- Rotter (1946; 1975) reported that in two factor analyses, conducted earlv
in the develupment of his scale, most of the variance could be accnunted for
by a sxngle factor; he reported a figure of S3% for one of the analyses but
did not give details about how this figure was derived. However, several

- sources of evidence indicate that Rotter must not have been re?erring to the
*prcportion of the total variance that could be explained by a single factor.

First, his suggestion is completely out of the range of findings summarized in
Table 2 -- in 19tfactor analyses a single factor factor explained no more than
20% of the variance (median = 13%) and not even three factors were able to
account for more than 35% of the variance. Second, the amount Of variance
that can be explained by a single factor 1s closely related to the average
correlation among items or, equivalently, the coefficient alpha estimate of
reliability for the total score. However, the average correlations among iteas
in the two studies cited by Rotter, derived from the internal consistency
estimates reported in his 1966 monograph, were .092 and .0BB, and are lower
than values in the present investigation ( .096 for time 1 and .135 fcr time
2). This finding argues that less than 14% of the variance in the two studies
cited by Rotter could be explained by a single factor, and leaves in doubt the
derivation of the figure actually reported by Rotter. Finally, in a reanalysis
of the original correlation matrix from one of the original studies cited by
Rotter, Prociuk (1977) found that the no more than 9% of the variance could be
explained by thm first factor rather than the 53% reported by Rotter. Prociuk
suggested. that the 53X represented the percentage of common variance and not

the total variance that could be explained By a general factor.

92
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Table §
Tha Nusber of Factors 1n the Rotter [-E Scale
Criterion Yime | Time 2
@
Ruzber of e:gen..alues

Ruzbier of statistically

€1gnsficant factiars as 4

e

cetoraingd by & chi-square
test

6.
Catiwil's (5968 Bores Test <4 ?

& «~ the 4¥ eigeavalues w«eres 3,35, 1.81, £.78, .24, 3.92, .14, 1.10
.03, .05, €.98, 0.93, .88, Og.é. G.8C, G.75, 0.70, 0.87, 0.66, 0.63,
0.59, ©.22, 0.80, and 0.43 40r time i: and 4.15, 2.00, 1.38, 1.3, 1.14,

i, 1.09, 1.Q, 0.54, 0.87, 0.81, 0.78, 0.74, 0.72, 0.69, ©.66, 0.62,
0.37, 0.%8, 0.90, G.48, O.46, O.41. '

-
b o-- This test rejuires the resesrcher to plot 3 graph of the factor
nusber against the eigenvalass, end to determine the the nusber of
factors beyond which the plot levels off to fors a relatively straight
finw thatl is nearly horizontal. However, as iv the cese in thig
appiication, the deteraination of the precase point where this accurs
1% soepniiat subeitive and different interpretations of the same plot

e @ posstiile (Kie & Mueilar, 1978).
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-Table 2
; Summary of Results Froa Previous Faétor Analyses of the Rotter Scale
Percent Variance Explainsda Content of the . Number of
By Factors ' Identified Factors Eigenvalues

o e e e 2 e e e e ——— ot e e e Greater

Etudy 1Ist 2nd 3rd 4th Sth 6tk 6L PC sV IC AS 08 Than 1.9
1A 18% 9% 7 X x x - -
B 167 107 8% x X X ———
2R 197 10% &% - K% | 5+
B 16% 9% 8x x % ' S+

3a . 18% 9% &% %% x? —

B 144 8% 8% X x? X7 ~ e
4 A Y S A b S Y S Y 4 X X x? x X 9+
B i1BL 74 7L 64 6% X X Ox? N X . S¢
SA 161 BY% - X % | e
3 20% 10% x . R
6Dﬂ x? x x? x X S+
7 A 112 7% X X ' —-——
B 12% 7% X X ~ e
B A 3% 7% T4 S% Sk S% X X X % ox x )
9 A g4 5% ) ' ——
b 124 7% X M -
10 A 64 S4 S4 5S4 &Y X X X7 x X S

i1 ﬂc “ 84 GL X? w7 X7 . ———

B 74 104 74 x? -

C 124 9% &% ———

mHmEessbmoles S emomwedcmaaitne ASO28 QY Sommesdsaitz (BebLWl oS

GL

General luck, general control, fate.

PC = Polaitical controi.

I
<
it

Success via personal initiative, personal control.

[ 3
-
[{]

Interpersonal zontrol, likability, social relations.

AS = Academic situations.

o
114
it

Occupational situations.

J
u

when presented thh'one of the above indicates that the

ciasstfication of the factor is questionable.
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. TJoble & Contwuad
© 9tudy and Sample Descriptions:

1 = Abrahamson, Schludermann & Schludermann (1973): A = 120 university males;
B = 113 university females. .'

2 = Cherlin and Bourque (1974): A = 161 university students; B = 100 adults
from a general population, Exgenvalues were presented for 6 factors, but
the interpretted sclution was based on three factors.

3 = Dixon, McKee & McRae (19746): A = 98 male university students; B = 123
female university students.

4 = Garza & Wwidlak 1977): A = 244 Chicano undergraduate students; B = 203
Anglu undergraduate students.

S = Lange anq‘Tig?emann (1981): A = 277 first-year university students; B = 93
of the original sample retested 246 months latter.

6 = Little (1977): A = 418 undergraduates.
7 = Mirels (1970): A = 159 male undergraduates; B = 157 female Jndergraduatgs.;

8 = 0"Brien & Kabanof¢ (1981): A = 1921 individuals in a normative sample.
Factor analyses were conducted on responses b{ subgroups in this study, but
these results ware not presented in sufficient detail to be presented.

9 = Viney (1974): A = 159 male adolescents; B = 134 female édolpscents.
10= Watson (1981): A = 147 university students.

{1= Wolk'& Hardy (1975): A = 115 Black nursing students; B = 125 white
nursing students; C = White education students. The authors did not
attempt to label the empirically identified factors.

a -- Whenever possible, the percentage of variance 1S based on the
variance explained by a factor before rotation, but some studies either
reported parcentag- of variance explained after rotation or did not
indicate whether the reported value was obtained before or after
- rotation. Since rotation procedures tend to distribute the explained
variance more evenly than do the unrotated factors, this may produce a
sli?ht underestimate of the percentage of variance that can be
explained by a single factor. In determining variance gercentages and
the number of eigenvalues greater than 1.0, a factor that accounts for
4.3% of -the variance (i.e., 1/23 x 100% where 23 is the number of iteas
1n the Rotter scale) hds an eigenvalue of 1.0. Thus the equation
eigenvalue = variance explained/4.3% was used to compute some values
that were not reported.

b -~ the study did not regort the percentage of variance explained by
" the unrotated factors, but Watson (1981) reported that the four and
v t1ve factor solutions explained 387 and 44.5% of the variance.

¢ -- Factor loadings for three factors were presented for each sample,
but neither the author of the original study nor we were able to make
unambiguous interpretations of the content of ¢hose factors.

Note: Studies included in this table were limited to published factor
analyses of the original Rotter scale. Not included in this table were
the results of studies where: a) the results are unpublished; b) the
actual factor analysis was not bacsed on the 23 Rotter items; c) the way
in which subjects responded to the items was altered d) the Rotter
1tems were translated into a foreign language; or e) the results were
not eresented i1n sufficient detail to determine the content of
}deg 1fi1ed factors and the percent of variance explained bv these
actors.
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Table 3
Goodness-of-fit Indécbs for alternative models
Model d¢ X X /¢f RMS : 8Bl TLI

\ 71 T2 T1 T2 T1 T2 W 712 T1 T2

—wren epesamen g ewwn o - - - - O e o e meemmean -

o 253 854 1307 3.38 S.17 ,025 032 --= ~-= ~m= -—-
230 392 S83 1.70 2.53 .012 .016 -.541 .554 .497 .511
2A 229 313 384 1.37 1.68 .01Q0 .012 .633 .706 .594 .675
2B 227 306 383 1.3 1.69 .010 .012 .642 .707 .601 .&674
3A 227 310 374 .1.37 1.65 .010 .011 .&37 .714 .595 .&81
3B | 216 294 347 1,36 1.61 .010 .011 .456 .738 .597 .&89
aa 224 302 345 1.35 1.54 .010 011 .686 .736 601 .702
4k 207 267 287 1.29 1.39 .009 .009 .688 .780 .618 .732
ac 203 247 252 1.22 1.24 ,009 .009 .711 .807 .640 .756
sA 220 290 336 1,32 1.53 .010 .01l .40 .743 .609 .704
5B 202 250 272 . 1.24 1.35 .009 .009 .707 .792 .633. .739
sC 201 281 252 1.20 1.25 .009 .009 .718 .807 .85 .758 -

X2 /df = The ratio of tha chi-square to the degrees-of-freedom (dffi
RMS * The Root Mean Square residual is a measure ot the average of -
residual variances and covariances for the original measured variables
(Joreskog & Sérbom, 1981, p. 1.41) 5 , 0 }
TLI = The Tucker-Lewis index is: 1-C(X /df )/(X /df )]. The X /df
1s the chi-~-snuare/df:ratio for the null modelnwhile thg X2/df is then
corresponding value for the model being tested (Bentler & Bongtt,
1980) . '
BRI = The Bentler-Bonett Index is: 1-[(X2 >/(X2 )l. -The X2 and
X2 are the chi-square vélues for the null agd tes?ed models.
No?ex Each model ig defined by a number and a letter. The number refers to
the number,of factors hypothesized by the model. The letter refers io the
structure: A indicates a simple structure where each item is allowed to
load on only one factor; B indicates a compifx structure in which some
items load on more than one factor; C indicates a complex structure (as in
B) but in addition some of the error/uniquenesses in THETA EPSILON are
hypothesized to be correlated. Model 0, the nul} model, hypothesizéé that
— all the moasurod‘variablil are uncorrpkatad, and it is used primarily in
da4ining the lower bound for the TLI and BBI. Model 5C differs from model
5B only in that the two items referring to occupation (items 9 & 13) are

allowed to have correlated error/uniquenesses in THETA EPSILON.
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Table; 4 .
: (N
Four Tests of Factorial Invariance for Models | and 5C

. Kt

: Parameters Constrained

odel Test ToBe Eaual @ X X/eiTu_mr Tc_

0 ‘N o 7 508 2161'_“'4.,271 m—— e mem '

1 { Ly, P8/ TE. . 506 1086 215 .497 498 907 | . '
2 Ly, Ps © . 483 1000, 2.07 .537 515 .960 R
3wy Tas2 997 2,07 538 .515 .982 ' _

4 none 440 976 2,12  .548 . 503 1.000 .
sC 1 LY, PS, TEw 477 654 1.37  .697 .679 .904 |
2 LY, PS - 453 S61  1.24° .740 .710 .940 S
3 LY 438 560 1.23 - .750 L7ai .972 SRR
4 none 402, 494 1.23 771 ..12 1,060
& == LY = LAMBDA Y (factnr loadinqs>. PS8 = PSI (factor variances and y ';

covarlan:os). TE = THETA EPSXLGN-(error/uniquenesses)
b == TC = Target Coefficient. The TC, a measure of a constrained .
model to explain variance accountad for the correspnnging ' _i“}

_ 2
unconstrained model, ie1 § - C (X )/(X )] where X and X stand

for the chi-squares ¢or the model 3zth nocxnvarxance constraints and
the LODStf&IﬂEd model in which some elements are constraxnep Lo be
equal across the multiple groups. : .'-‘ ' 3f
NOTE: For model 1. the chi-square value for test 1 dszered
significantly (p <.. 84).-trom ‘the values for tests 2, 3 and 4, but no
other differences were stat\stxcally sxgnxf:cqnt For &odel 5C ‘the
chi-sgudre for test. £k was sxgn;fzcantly tiigher than for the other
tests, while the chz.square for test 4 was significantly smaller;

# tests 2. and 3 did not differ significantly from each other.
Neyertheless, the goodness-of-fit indices for both models provide
support - for the invariance of factor loadings, and for factor

variances and covariances, though perhaps not the error/uniquenesses.
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, ot . ' Table S ' .
Confirhatory Factor Analysis of Résponsei to the Rotter I-E Scale:
The Ratio of Parameter Estimates to Standard Errors for Model 5C

IR 0 e ot bt Gt ot bt et o e O D GO DR 0

Error/
UniaueneSS' -
. ' Factor Loadings (LAMBDA Y) C(THETA - ‘
. —— > ——————— - : EPSILONY K
~Item '.GL _ PC SV 1 - :AS - ) Lo
00 - 1 52/ 33 1. 49/ S3 o (o ]ORN TR (- 7% ;T I
-Q 71/ 12 . 00. « 10/, to Q0 - +17/,01
00 .49/. 17 ~.42/.14 00 ¢237.01
.42/ 17 -0.26/.17 Q0 00 -1, 70/.65 «20/.02
00 «197.24 ~0.067.32 .487.18 00 v 197.01
Q0 00 00 1.00 +197.02.
00 b7/.19 .06/7.29 00 ' 00 2100
00 . Q0 ) Q0 00" -1.51/7.31 .11/.01
0 ~1,62/.19 Q0 00 00 Q0 .14/7.01
{ 00 -0.41/.18 «60/.29 00 o0 .15/.01
2 & 00 '+ =0.48/.16 «99/7.26 00 00 «10/.01
3 Q0 «33/.09 00 20/.11 00 .11/7.01
4 1.72/7.23 o0 A9/.19 00 00 .14/.01
5 00 1.00 00 00 00 .177.01
b o0 00 -0.07/.18 «74/.17 00 . 20/.01
7 - Q0 2.07/.55 2.54/.91 00 00 «15/7.02
8 -1.51/.20 00 . -0.07/.17 00 00 .14/.01
9 00 00 00 . 00 1,00 .07/.01
0 16/.13 1.12/.12 00 00 00 . 15/.01
{ 00 . 00  -0.23/.19 ~-0.79/.18 417 «22/.01
22 00 00 1.00 - 00 00 .15/7,0¢
23 1.00 00 00 00 Q0 .19/7.01
Factor Variances & Covariances (PSI; Factor Correlations Above Diagonal)
GL PC - . 8V IC AS
GL .0387.008 .494 -.478 « 206 . 376
FC .025/.004 ,066/.010 -.826 «S07 « 536
SV --016/-003 _-037/-006 -031/-007 '.'_0270 --516
1C .010/.,004 .031/.006 -.011/.005 .,057/.014 .323
AS .008/7.002 .015/.003 -,010/.002 ,008/.003 ,011/,003
4 ——- see Table | for the definitions of the factors.

b -- these values represent the diagonal of the THETA EPSILON matrix. In
:addxtion, ons off-diagonal valué'was-PStiAated t6 represent the .
carrelation'éetween the two occupational items (9 & 13). This parameter
estimate was -.028 with a standard errér of .006.

NOTE: The parameter estimates are dre from résponses to time 1 and to time
' 2 when all parameter estimates were constrained to be invariant across
gboth sets of responses. All 1tems are scored as they originally appeared
on the Rotter scale in that none were reflechgd, and the orientation of
each factor is an arbitrary function of the orientation of the reference
variable. Factor corqeiétibﬁﬁg pro;éntod above the main diagonal in PSI;
were n.t used in tests of the model; but are presentsd to aid in the

interpretation of the findings.
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~ ) Ry endix I :
A Prtori Dufinition of Hnd.ls H%t:§:imple and Complex Structures That.
Hypothes:zed 1 to:3 Factar: To Explain Renponse to Rotter Scale.
' ltems 'In Complex

> .

: Itens ln‘Smele &

Model ~“Factors Complex §tr9=sutg. © 7. Structure Only
1 : Géneral 1-E ’ all xtems e ‘ -
zéf&Ja"‘-GsnerAL,quki"' 3,4 s,e.7,a,9 11,12 © —f:.
conetoo s T 4‘13,15:,16,17;19 20, 21, 22
] Polxtical Contral 2,10, 14.19 238, L &, 20 )
- 3A% B+ General Luck © ' 1,8,12,13; 15:,1',20 . 5,7,9,11
| " Political Control 2,10,14,18,23% - 4, 20
o Success Via PI° 3,5,6,7,8,9,11,16, 1,12,14,17,18
e | 19,21,228 . |
4A & B General Luck 1,4,12,13,158,17,20 5,7,9,11
.Political Control 2,10,14,18,238 - 4,20 ~—
Success Via P! 89,7,8,9,11,19,22% 1,3,12,14,16,17,
; | 18,21 |
% Interpersonal Rel 3,68,16,21 - 2,5,13
SA, B, General Luck 1,12,13,158,17,20 4,5,7,9 11
& C Political Control 2,10,14,18,23% ~ 4,20.
Success Via Pl ‘S,7,9,11,228 1,%,8,12,14,16,17,
18,19, 21 '
Interpersonal Rel 3,63,16,21 2,9,13
Académic Situation 4,9,19% . ) ——
a -- Success Via'Pl = Success Via ?ersonal initiative

. Indxcates varxable chosen to be the reference varxable fo. each factor. .

It was chosen to be the xtem—that best represented that factor and was most

.uniquely related to. xt on the basxs of the . pr:orx classxficatxon of iteams

by the four raters as descrxbed earlier.

Note: Item numbers, 1 to 23, refer to the Rotter items after excluding the
tiller items. The definition of each factor is based on the classification
of i1tems into categories as described earlier. For models that specified 2
- 5 factors simple and complex structures were tested. For simple
structures each item was allowed to load on only oﬁe tactor (Undicated in

the column labelled "Items in Simple & Complex Structure") and for complex

‘structures some items were allowed to load on more than one fa&tor

(indicated in the column labelled "Items in Complex Structure Only").
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